Abstract. The paper deals with a number of generalizations of an identity first introduced by Brock, and subsequently investigated in some detail by Carlitz. The theorem presented in this paper not only extends the formulas of Carlitz, but also shows that a multi-dimensional function satisfies the identity. A result is also deduced regarding the positive nature of the recurrence relation.
The identity was subsequently proved by Slepian [1] and a second combinatorial proof was given by Baer and Brock [2] . Over a period of time, Carlitz [3]- [10] investigated (1.1) in many different directions, including multiple cyclic sums, generating functions, and higher order identities. Interest in (1.1) is heightened by the fact that it is connected with generating functions involving the Jacobi polynomial (see Carlitz [8] , also Singhal [12] and Cohen [11] )- H^(m,n\r,s)= 2 2 ? + ! + J) (" " ' +J) The above special cases are some one-dimensional examples of the theorem. As an illustration, we give one two-dimensional special case of our multi-dimensional expression. The two-dimensional analog of (1.12) is which is the combination of G and 77. Equating (2.14) with (2.17), and raising both sides to the power o, one has 
